Introduction
Electronic commerce (e-commerce) is a term for any type of business, or commercial transaction that involves the transfer of information across the Internet. It covers a range of different types of business -from consumer based retail sites, through auction or music sites, to business exchanges trading goods and services between corporations. It is currently one of the most important aspects of the Internet to emerge. E-commerce can provide many potential benefits over non-electronic commerce. Corporation is able to reduce the costs by reducing labor. The results of using e-commerce are reduced errors in keying data, reduced paper work, and reduced post costs. Another benefit is the economy of time. That means shorter lead times for payment, return on investment in advertising and faster delivery of product. The rapid dissemination of information, the digitization of record keeping and the networking capability of the Internet has improved flexibility and responsiveness and encouraged new and more efficient applications, and business models. Authors view e-commerce as doing business electronically. Such definition tends to be very generic and specifies neither network archetypes nor business activities to be conducted electronically. Others [1] also support this view and consider e-commerce as a collection of various processes within and outside the organization in addition to buying and selling activities. E-commerce can be defined as an attempt to increase the transactional efficiency and effectiveness in all aspects of the design, production, marketing and sales of products or services for existing and developing marketplaces by means of utilization of current and emerging electronic technologies. In the globalization era, understanding the adoption of ICT, including e-commerce by developing countries is gaining importance for their international competitiveness. This, in turn, enables developed countries to trade with developing countries more efficiently. [2] Basic e-commerce steps can be seen in Figure 1 . There are three main entities: customer, merchant and payment system. Customer selects products on his personal computer through the web browser application. After confirming the order, the customer has to pay for the order through the payment server. After paying for the order, the request is sent from the client's web browser to merchant's web server. Merchant is verifying the payment and can dispatch the goods (not in Figure 1 ).
The customer decision-making process in the e-commerce environment is generally information intensive. The age of web-enabled technologies and e-commerce brings about the abundance of information accessible to decision makers. If not properly filtered and pre-processed, this amplitude of information can easily "overload" the decision maker [3] . As stated in [4] , "Web has made the need for decision support even more pronounced." Currently, there is a pressing need for tools that facilitate search, pre-processing, filtering of information, automation of routine tasks, and providing decision makers with valuable options and insights [5] . Providers of e-commerce services must take these specifics of decision making process into account. On the other hand they are influenced by fluctuations in the markets of all types. Nowadays the business environment is unpredictable and turbulent. Their aim is to provide the customers with quality information in their systems. The success of their business depends on it. This is why it is appropriate to use simulation and to verify important decisions before we actually do them. Simulation is the imitation of the operation of real-world system or process over time [6] .
A simulation model is a representation of a real-world system that incorporates time and the changes that occur over time [7] . We use the simple agent-based simulation model in our DSS architecture of the e-commerce system.
In the next section we explain the multi-agent technology principles and the advantages of agent-based simulation models [8] , [9] in DSS architecture. We will also outline the differences between traditional and multi-agent simulations.
Multi-agent approach
Multi-agent systems are collections of single agents that are used to communicate and interact with one another to solve the problems that have been delegated by the users. The agent technology differs from the standard software due to the autonomy of intelligent agents. It undertakes the properties of the agents to achieve its user's goals. This is done through active learning based on the situation that arises in the environment. The agent technology can be used across many fields; such as process control, operations management, information management, and education.
The term agent is very widespread. It may indicate [10] the community, body or physical system (e.g. robot), which exists in the real world. In the context of multi-agent systems, however, the term generally refers to any relatively autonomous software application or only to a small part of it. There are many sources, indicating the various definitions of an intelligent agent.
The agent is an entity designed to fulfill its objectives in an adequate environment. The functions of the agent are based on perception through sensors and on actions through actuators. The agent influences the conditions in the environment in order to achieve its objectives. Some sources (e.g. [11] ) depict the agent as a real or virtual object, placed in an environment, where it can perceive the environment and act. The agent is able to communicate with other agents. It has an autonomous behavior, which is based on its observations, knowledge and interactions with other agents.
The agents are internally structured. Proposed general outline of our software agent structure is presented in Figure 2 . Layered software agent structure (adapted from [12] )
The interaction between agents is controlled by rules set in an interaction protocol. The most widely used protocol is now FIPA contract-net protocol (Figure 3 ).
The agents must be able to negotiate the compromise, resolve conflicts, and allocate resources by agreement [13] .
According to [14] a situation called negotiation is generally characterized by three elements; first a negotiation set is provided, which can be used as a collection of possible offers that an agent can make.
Second the specific protocol that is used controls the agent's interaction. Finally the strategies that have been
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There are more reasons why is the multi-agent approach suitable for the e-commerce modeling and simulations. As mentioned earlier we live in an increasingly complex world. According to [9] Data are becoming organized into databases at finer level of granularity and computational power is advancing rapidly. We are now able to take a more realistic view through the agent-based modeling and simulation.
The main advantage of the agent-based model is the reaction of the system to changes in the environment, their flexibility, easy reconfiguration, scalability and openness to the integration of new parts. Agents may be added to the system or removed from the system. There is no problem to replace one agent with completely different implementation of the same external behavior.
The existing software or hardware may be agentificated ( [16] and [17] ). We can provide them with the interface, which functions on the one hand as a controller of the original system and on the other hand like an agent.
However, if the dynamics of the environment is predictable and not really complex, then models using classic methodologies are to be preferred. 
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In this paper we presented DSS architecture of the e-commerce system using the multi-agent approach and 
